Subcellular site and mechanism of vasopressin-stimulated hydrolysis of phosphoinositides in rat hepatocytes.
The intracellular site of vasopressin-induced phosphoinositide breakdown in rat hepatocytes was investigated. After 45 s of vasopressin treatment of hepatocytes prelabeled with 32Pi, the levels of 32P-labeled phosphatidylinositol 4-phosphate (PI-P) and phosphatidylinositol 4,5-bisphosphate (PI-P2) in the plasma membrane decreased by approximately 40%, then gradually returned to near control levels after 10 min of treatment. Only small changes in the levels of [32P] PI-P and [32P]PI-P2 were observed in the other subcellular fractions, and were attributed to contamination of these fractions by plasma membranes. The level of 32P-labeled phosphatidylinositol in the plasma membrane decreased by 15% after 45 s of vasopressin treatment and then increased above control levels at later times while 32P-labeled phosphatidic acid levels in the plasma membrane gradually increased to 2-fold greater than control after 5 min of treatment. Using 32P-labeled plasma membranes obtained from prelabeled hepatocytes, it was found that PI-P and PI-P2 were rapidly degraded by a calcium-dependent polyphosphoinositide-specific phosphodiesterase. The enzyme was activated by physiological concentrations (200 nM) of free calcium when assayed at low ionic strength, but the calcium requirement shifted to micromolar concentrations under isosmotic, intracellular-like, ionic conditions. Addition of vasopressin (200 nM) to the 32P-labeled plasma membranes stimulated the breakdown of 20% of the [32P]PI-P2 present in the plasma membranes in 1 min when assayed under isosmotic conditions in the presence of 2 nM MgCl2 and approximately 200 nM free calcium. This suggests that the phosphoinositide-specific phosphodiesterase is not active under normal cellular conditions, but is activated upon the addition of vasopressin to the intact cell.